Thermodynamic Stability of Carbenoids of Type 66f
shows selected results from Blakemore's original paper on the generation of carbenoids of type LiCHRCl from -chloro sulfoxides and their insertion into boronic esters (c.f. Scheme 17 of main text). As discussed in the main text, insertion of i-Bu-and Bn-substituted carbenoids into pinacol boronic esters worked very well, while smaller substituents (R 2 = Me or Et) gave significantly smaller yields. In later work, Blakemore et al. 2 observed competing deprotonation of the -chloro sulfoxide precursor by the carbenoid to cause a problem. This would reasonably explain both a loss in yield and ee through destruction of the carbenoid and/or epimerization of the carbenoid precursor, respectively. It would further explain why i-Bu-substituted carbenoids gave good results, but less sterically hindered substituents, with R 2 = Et or Me, led to diminished yields (although with good stereofidelity). The combined bulk of the i-Bu groups on the carbenoid and the -chloro sulfoxide precursor probably protects the latter from deprotonation by the former. On this background, it was not obvious to us why the benzyl-substituted carbenoid rendered good results, while the homobenzyl-substituted one suffered from a reduced ee. Carbenoid 66f(iii) (c.f. Table S3 ), which is obviously stabilized by intramolecular OLi coordination, also performed well. Therefore, additional stabilization of the Bn-substituted carbenoid through a Li- interaction seemed likely. To gain further insight into their characteristics, we performed high-level CBS-QB3 quantumchemical computations on the structures and energetics of these carbenoids. Energies of formation in the gas phase are listed in Table S2 , relative stabilities in dependence of R 2 substitution in solvents THF and toluene were evaluated based on the (hypothetical) isodesmic reaction (1) shown in Table S3 . [a] At 298 K, data for 195 K in parentheses.
[b] Corrected for symmetry number  As expected, the relative thermochemical data show that the ethyl-substituted carbenoid 66f(S1) is the least stable of the four structures calculated. In particular, 66f(iii) benefits from a strong intramolecular stabilization through O-Li bonding. Thus, it is the most stable of the four carbenoids. Interestingly, the relative reaction enthalpies,  R H, for the Bn-substituted substrate 66f(i) and its homologue 66f(S2) are almost identical. Both structures show an orientation of the lithium atom towards the aryl group. This cation- interaction stabilizes the carbenoid in respect of the ethyl congener 66f(S1), though not as much as in the case of 66f(iii). However, the entropy penalty for adopting this pseudocyclic conformation is lower for 66f(i) (R = Bn) than for 66f(S2) (R = CH 2 Bn) in which an additional CH 2 group is restricted in its rotational freedom. Although a similar entropy penalty has to be paid for the intramolecular stabilization of 66f(iii), this is compensated for by the significantly higher enthalpy gain through O-Li coordination. The present examples certainly indicate a correlation between the thermodynamic stability (and thus basicity) of the carbenoids and their synthetic performance, however, this relationship is definitely only one of many factors determining the outcome of the reaction. Anyway, the -admittedly presently in scope rather restricted -
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COMPUTATIONAL DETAILS
Quantum-chemical computations were performed with the Gaussian 09 program package 4 on the CBS-QB35 5 level of theory. Geometries were optimized to minimum stationary points using the Opt=Tight and Int=UltraFine keywords. CBS-QB3-computed zero-point vibrational energies (ZPVE) were scaled by a factor of 0.99. Computations (geometry optimizations) in THF and toluene solution were performed employing the SMD polarized continuum model. 6 
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Gaussian 09 --CBS-QB3 Gas Phase Energies and Optimized Geometries ******************************************************************************************** Title: 
-----------------------------------------------------------------------------------Charge = 0 Multiplicity = 1 Stoichiometry C3H8 ---------------------------CBS-QB3 Energies ---------------------------------------
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--------------------------CBS-QB3 Energies ---------------------------------------
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